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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEAHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opraHm3aunusx Poccuiickoii dexepanuu, peaan3yroUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MNporpaMMbl 1O XUMHUH, K OIpPENeIeHUI0 00Iei
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIeH, COJEpKaHMs, pe3ylIbTaToB OOydeHHs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIoBEKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3J0pPOBbIO H
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTepUaIbHON KU3HU OOILECTBA, a TaKXkKe ¢ y4€TOM OOIIHMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 poJib B COBPEMEHHON
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEJIOBEKa, KOTOPOoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIMMBIM YCJIOBHEM YCIIEIIHOTO Tpyna u
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAss XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, 3KOJIOrMYecKOd O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYalOIIMXCs, HEOOXOJUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpU M3Y4YEHUHU MpeaMeTa o0ecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyecKkas
XUMUSD» cHOPMHUPOBAHA B IIPOrpaMMe IO XUMHH Ha OCHOBE CHCTEMHOTrO IMOJX0/a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCsI Ha ypOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHHM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKON CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM yIJIOM 3peHHs B TIpeamere «XuMmus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpPraHWYEeCKask XUMHU» OOYJAIOIIUMCS TPEIOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B OOJACTH TEOPUH U MPAKTUUYECKUX MPUIOKEHUM XHUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3adad. B menom coaepxaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAaHUYECKOTO U OPTaHUYECKOTO MHPA, O0YCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
OHEPTETUUYECKHUX PECYPCOB, CHIPBS, CO3/JaHUS HOBBIX TEXHOJIOTHI H MaTepHaIOB.

B murane pemeHus 3amad BOCHHTAHUS, PAa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM MeITSIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHHUH XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAUIIMOHHO Tpu3HAETCsA (QopMUpOBaHHME OCHOB XHWMHYECKOW HAyKHM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONpEIETICHUIO LIeJIeH N3YUYEHUs TIPEIMETA SIBJISIETCS BIIOJHE ONPABIaHHbBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



dbopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUH KaK BaKHEHIIECW COCTaBISIONICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOHM JIeKaT KJIKOYEBbIE MOHATHUSA, (PyHIAMEHTAJIbHbIC
3aKOHBI M TEOPUH XUMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE W TOHUMAaHHE CYIIHOCTH
JIOCTYIIHBIX 00OOIEHNH MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMIIEHHE C HCTOpHEeH uX
Pa3BUTHS U CTAHOBIICHHUS,

(dopMHpoBaHHE M pa3BUTHE IMPEJICTABICHUM O HAayyHBIX METOJaxX II03HAHMUs BEUIECTB U
XUMHUYECKHX peakiui, HeOOXOAUMBIX JUIsl MPUOOPETEHHUs] YMEHHH OpPHEHTUPOBAThCS B MUPE
BEIIECTB M XHMMHUYECKHX SIBJICHHUH, HMEIOIUX MECTO B TMPHUPOJAE, B MPAKTUYECKOH U
IIOBCEHEBHOM JKU3HU;

pa3sBUTHE YMEHHUIl M CIOCOOOB NEATENILHOCTH, CBA3aHHBIX C HAONIOJICHHMEM U OOBSICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM ITPaBUII 0€301IacHOr0 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ 3TuM, copeprkaTtelibHasi XapakTepUCTUKa Lesiel M 3a/la4 U3y4eHUus IpeaMera B
poTrpaMMe 10 XMMUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU ITPHOPUTETAMHU
B cucTeMe cpenHero ooOmiero obpa3zoBaHus. CerogHss B INpenojaBaHUM XMMUU B OoJbIIeH
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OO0y4eHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHMKAa 00I1e00pa30oBaTeIbHONM  OpraHU3aluH,
BIIAJICIONIET0 HE HAOOPOM 3HAHUU, a (PYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA U NPUMEHEHHUS UX B peabHOM >KU3HU Ul PELICHUs
NPaKTUYECKHX 3a/1a4.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
IPUOOPETAIOT TaKUeE 1IEJIU U 337a4H, KaK:

ajantanusg  oOyyarolIMXCsi K  YCJIOBMSAM  JMHAMUYHO  pa3BUBAIOLIErOCs  MHpa,
GbopMHpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIbHOMY MPHHATUIO TPaMOTHBIX pELIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAllUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE JIJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpooiieM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAaKXKe JUII OLEHKHU C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH TSI TIOMCKA M aHAJIN3a Y4eOHOW M HAyIHO-TIOMYJISIPHON HH(DOPMAITH XUMHYECKOTO
COJICpXKAHUS;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YOeKIEHHOCTM B T'yMaHHUCTUYECKON HAalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOIHOTO
paBHOBECHsI, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K NPHUPOJE M CBOEMY
3/I0pOBbBIO, a TaK)XXe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYalUsIX, CBSI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueOHOM m1aHe cpemHero obmero o0pa3oBaHus NpeaMeT «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJMT B COCTaB NpeIMETHON 001acTu «ECTecTBEeHHO-HaY4HbIE ITPEIMETHI.

OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBaHusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP/)KAHUE OBYYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OcHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauuum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEJMHEHUN (CHUCTeMaTH4yecKas) W TPUBUAIbHBIE Ha3BaHUSA Ba)KHEHUIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpaIllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHUYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJACHWE W ONHCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IIO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjieHue, OOyIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJCTAaBUTENIN aJKaHOB: (UM3UYECKHE W XUMHYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuMu TUAPUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKMH psia. AUETHIeH —
POCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NYECKNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTaeBOAOpOAOB. [IpuponHbIil ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHid, KaTamUuTHYeCcKHii), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, koyutekiun «HedTte» u «Yromnb», MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHHE, (U3NYECKHUE U
XMMHYECKHE CBOWMCTBA (pPEaKUUU C AKTUBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IpUMEHEHHEe. BogopoHble CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JleliCTBHE METAaHOJIA U dTaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHOroaToMHbI€ CHHUPTHL. OTHJICHIJMKOIb M TIHUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJeCTBUE CO IMIETOYHBIMU METaJlJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJIS.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpnerugsl M Kemouwvl. DOpManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsl M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIusl
TepudUKanM), MoldydeHue M mnpuMeHeHue. CreapuHOBas U OJIEMHOBAs KUCIOTHI Kak
IPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KHUCJIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT,
uX Morollee JeiicTBre.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. IIpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

YTneBopl: COCTaB, KIIACCH(PHUKAIMS YTIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuadyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJEC,
npuMeHeHue, ounosorunueckas poib. orocunres. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeaKus C HOJOM).

OKclepUMEHTabHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3auMojelcTBue MuuepuHa ¢ ruapokcugoMm Mmenu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusznyeckue u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IiMiMHA). buonormueckoe 3HaueHue
amMHHOKUCIOT. [lentumapt.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa O€JKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUs BEUIECTB M MX IpeBpalleHuil: HalOJrofeHue u
ONMCAHHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHAaTypalus OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEeIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUS

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUN, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

OKclepUMEHTAIbHbIE METO/bl M3YUYECHHUs BELIECTB U UX IPEBPALLCHUN: 03HAKOMIIEHUE C
00pa3iaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3U.



Peanu3zanus MeXIpeIMETHBIX CBS3€H NPU M3Y4YEHHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsl, aHaIMW3, CHUHTE3, KIaCCU(PHUKAIMI, MEePHOAUYHOCTb, HAONIOJCHHE, HU3MEpEHHeE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: kinerka, opranusM, Ouocdepa, oOMeH BeleCTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOILUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI XMMHHU

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeziefieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX dieMeHTOB [JI. U
MengeneeBa. CBs3p nepuoOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBl XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuUIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00pa30oBaHUsl KOBaJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTe O AMcHEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1ot
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuueckux coequHeHui. HomeHkmatypa HeOpraHMYecKHX
BEIECTB. ['€HeTnuyeckas CBSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOpraHMYecKoW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHMs U NPEBPALLEHUS
SHEPTUH MIPU XUMUYECKUX PEAKIHUIX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTHMbIe peaklUu.
Xumnueckoe paBHOBecHe. (DAaKTOpbI, BIUSIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle larense.

OnekrponuTtnueckas auccoruanus. CunbHble U ciaadble 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, EJIOYHAs.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YYEHHUs BEILIECTB M UX IPEBpAIllEHUM: JAEMOHCTpalus
tabmun «lleproguyeckas cuctema xumuueckux siaeMeHToB J[. M. MenpaeneeBay, u3ydeHue



MoJeNell KPUCTAIMYECKUX peIIEToOK, HAOMI0ACHWE M ONUCAaHHWE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jokKEeHHWE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIpE/ICNIEHUE CPE/bl PACTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAJIBLHOIO MHIMKATOpA, peakluu
HMOHHOr0 OOMeHa), MpPOBEJCHHE MPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM TOHATUS KMACCOBAs J0JIS BEIIECTBAY.

Heoprannyeckass Xumusi

Hemeramnbl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucreMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIMS HEMETAIUIOB (Ha MpUMepe KUCI0poa, cepsbl, hochopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHUN).

ITpuMeHeHnEe BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraimnos B [lepuoauyeckoi cucteMe XUMHYECKUX 31EMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUM
METAJIJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWUIIWX METAJUIOB (HATPUM, KaJluid, KajblMd, MAarHUM,
QIIOMUHUH, [UHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKkIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOJYKTOB PEAKILIUH, €CIIH OJITHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMHu B 00ecTieYeHUN SKOJIOTUYECKOH, SJHEpPreTUYeCKol U MUIeBOi 6€30MacHOCTH,
pa3BUTUN MenuUuHbL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLMUIAX [POMBIIIJIEHHOTO TOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB U MaTEpHUaOB: Ba)KHEWIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCcKHe U MUHEpaIbHbIE yI0OpEHUS.

XvMHS M 3[I0pOBbE YEJIOBEKA: MpPaBMUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MPEnapaToB ObITOBOM XUMHUU B TOBCEIHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xyacce OCyIIECTBISETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATH,
TaK W NOHATHMH, ABISAIOMIMXCA CUCTEMHBIMU IS OTIENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHHUE.



®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUil YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKast MPOMBIIIIIEHHOCTb, METaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO03SIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaiOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTUHU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA I[MTPOI'PAMMEBI 10 XUMHUM HA BA30BOM VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHHSA K pe3yjibTaTaM OCBOCHHS OOYYalOIMMHUCS TMPOTpaMM CpEIHEro o0imero oOpa3oBaHHs
(IMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM). HaydHO-METOIUYEeCKO OCHOBOW i pa3paOOTKH ITUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBercTBHM C CHCTEMHO-JEATEILHOCTHBIM MOJX0J0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMeTa «XUMHs» Ha
YpOBHE CpeHero 001Iero 00pa3oBaHusl BbIICICHBI CIEAYIONIUE COCTABISIOUIME:

OCO3HAaHHE OOYYAIOIUMUCS POCCHUICKOW TPaKIAHCKOW HICHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHTHUIO, CAMOCTOSITEIIBHOCTH H
CaMOOIMPEICICHHIO;

HaJM4he MOTHUBAIIUU K 00YUCHUIO;

I[EJICHAIIPABICHHOE Pa3BUTUE BHYTPEHHUX YOCKIECHUIN JTMUYHOCTH HA OCHOBE KIIFOYEBBIX LIEHHOCTEH U UCTOPUUYECKUX TpaauIii 6a30Boi
HayKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYy4aroUIMXcs PYKOBOJACTBOBAaThCS B CBOEH JIE€ATEIHHOCTH ILIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
MPUCYIIUMHU LETOCTHOW CUCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYUE MPaBOCO3HAHMS SKOJIOTHYECKON KyJIbTYpPhl U CIOCOOHOCTU CTaBUTh LIETH U CTPOUTH )KU3HEHHBIC TIIAHBL.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TpeAMeTa «XHUMUS» JOCTHTAIOTCS B €AMHCTBE YYEOHOW M BOCHUTATEIBHOW ACATEIHHOCTH B
COOTBETCTBUU C I'YMaHUCTHYECKHUMH, COIUOKYIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U UJ€aJaMH POCCUICKOT0 Ipa)IaHCKOTroO
o0111ecTBa, MPUHATHIMUA B OOIIECTBE HOPMAMHU W TMPaBWJIAMU TOBEICHMS, CIIOCOOCTBYIOIIMMH IMPOIIECCaM CaMOTIO3HAHUS, CAMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIIEHUS JIMYHOCTH O0YUYAIOIIUXCSI.

JlugHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUs» OTpPaXKaroT CHOPMHUPOBAHHOCTH OMBITA MMO3HABATEIHLHOW M MPAKTUUYECKOMN
JESTENIbHOCTH 00YJarOIIUXCS 0 Peau3allii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHUA 00Yy4JaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U TIPABOIIOPSIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOH AESITENLHOCTU MPHU CO3JaHUH y4EOHBIX MPOEKTOB, PEIICHUU yU4eOHBIX U MO3HABATENbHBIX 33/1a4,
BBITIOJITHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY M apTyMEHTBI JPYTUX MpH aHAIU3E Pa3jINYHbIX BUAOB yueOHOMH
NeSATEeTLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACJICIUIO OTEUECTBEHHOW XUMUU;

YBa)KEHHSI K MIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JIOCTIXKEHUSI HAYKU
€CTh PEe3yJIbTAT JTUTEIHHBIX HAOIOACHHH, KPOITOTIMBBIX AKCIIEPUMEHTAILHBIX TOUCKOB, ITOCTOSTHHOTO TPY/a YUYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYCHHUHU U MOCIEAYIOIIEM aHaIn3e HH()OPMAIK O MePeIOBhIX TOCTHKEHUIX COBPEMEHHON
OTEUYECTBCHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEICHMS;

CIIOCOOHOCTH OLICHMBAaTh CUTYallld, CBSI3aHHBIE C XMMHUYECKUMHU SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJEHHE U MOCTYIKH CBOMX TOBApUIIEH € MO3UIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HaHUE
IIOCJIEACTBUM 3TUX MOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHUMAaHMs LIEHHOCTEeH 3/10poBOro M Oe3zomacHoro obpas3a >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY
($u3NYECKOMY U IICUXUYECKOMY 37]0POBbIO;

co0utro1eHHs IpaBuil 0€30IacHOro 0OpalleHHs ¢ BEILIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBON JEATEIbHOCTH;

NOHMMAHHUS LIEHHOCTH MPAaBWJI MHIAUBUAYAIBHOIO U KOJIJIEKTUBHOTO 0€30I1aCHOrO MOBEACHUS B CUTYalMsIX, YIPOXKAIOIIKUX 3/J0POBBIO U
JKU3HU JTIOACH;

OCO3HAHMSI TOCTICICTBUI U HETPHUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS AJIKOT OIS, HAPKOTHKOB, KyPeHHS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JI€ATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M ApYyrux
BUJaX JEATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PELLIEHUU MPAKTHUECKUX 3ajau COLIMaIbHOW HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3iIuyHOro pojaa, B TOM YHCIE€ Ha OCHOBE NMPUMEHEHUsS NMPEIMETHBIX 3HAHUH 1O
XUMUH;

YBa)XCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ylbTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHUAYaJIbHON TpaeKTOpUU 0Opa3oBaHusd, Oyaymied mpodeccuu U peaau3aluu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB € YYETOM JJMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K010rMYecKOro BOCIIMTAHUA:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOUICHUS K MPUPO/IE, KaK UICTOUHUKY CYLIECTBOBAHMS KU3HU Ha 3eMiie;

MOHMMAaHUS TJI00AJIbHOTO XapaKTepa 3KOJOTHYECKHX MpOoOJeM, BIUSHUS HKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOJHOU U
COLIMAJIBHOU CPENBL;

OCO3HaHHS HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTHKEHUNH XUMHH [Tl PEIIEHUS BOPOCOB PAllMOHATIBHOTO MPUPOI0IOIB30BaHUS;

AKTUBHOT'O HEMpPUATHUS JCWCTBUH, MPUHOCAIIMX BPEI OKpY)Kalolled MPUPOAHOM cpesie, YMEHHUs MPOrHO3UPOBATH HEOIaronpHsTHbIE
HKOJIOTMYECKUE TIOCTIEACTBUS MPEANPUHIUMAEMbIX JTEHCTBUI U MPEI0TBPAIaTh UX;

HaJIMYMUS Pa3BUTOIO DKOJOTMYECKOTO MBIIIJIEHHS, SKOJIOIMUECKON KYJIbTYpPBI, OIBITA JAESATEIBHOCTH HKOJIOTMUYECKOM HAIPaBIEHHOCTH,
YMEHHsI PYKOBOJICTBOBAaTbCS MMHU B II03HABaTENbHOM, KOMMYHHKATHBHOM M COIMAIBHOM MpaKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
HIPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;



7) 1EeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKY;

MOHUMAHUS CIEeNU(UKA XUMHUHM KaK HAayKH, OCO3HaHHUS e poiid B (hOPMHUPOBAHWH PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUN
LEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaIoIEeM MHUpPE KaK O €QUHCTBE MPHUPOJAbI M UYEIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOJIeM COXPaHEHUsI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0H 3HAYMMOCTH XMUMHH JIJIsl COBPEMEHHON UBUIIM3AIMH: B €€ T'YMaHUCTUYECKON HAIIPABIEHHOCTU U BaXKHOU POJIU
B CO3/IaHUM HOBOH 0a3bl MaTepHATbHON KYJIbTYPBHI, PEIICHHH TJIO0AThHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHUS UYEIOBEUYECTBA — CBHIPHEBOM,
SHEPreTUYecKOM, NHUIIEBOM W SKOJIOIMYecKOoil Oe30MacHOCTH, B Ppa3BUTUM MEIUIMHBI, OOECHEYEeHHUU YCIIOBUH YCIEIIHOro Tpyda H
IKOJIOTHYECKU KOM(MOPTHOM KU3HU KXKIOTO YIeHA O0IIeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOOB MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
MCIIOJIH30BATh MOJTyYaeMble 3HAHUS IS aHATN3a U OOBSICHEHUS SIBIICHUU OKPYKAIOIIErO0 MUpA U MPOUCXOISAIINX B HEM U3MEHEHUM, YMEHUs
nenath 000CHOBAaHHBIE 3aKIIOYSHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbI0 MOTYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOATEILHO UCIOJIb30BAaTh XMMHUYECKUE 3HAHUS IJIs1 PEIICHUsI POOJIEM B peaibHbIX KU3HEHHBIX CUTYaIlUsX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATEIbCKON ASITENEHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY O0PAa30BaHHIO 1 CaMOOOpa30BaHUIO, K aKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHHM 110 XMMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU;

WHTEpeca K 0COOCHHOCTSM TPYy/Ia B Pa3IMUHBIX cepax MpodecCHOHATHHON AeITeITLHOCTH.
METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHbIe pe3yabTaThl OCBOEHUS YI€OHOTO MpeaMeTa «XUMHS» Ha YPOBHE CpEHEro 001Iero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe i1 (OPMUPOBAHHUS MHUPOBO33PEHHUS OOYYAIOUIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAYYHbIE TMOHSTHS,
OTpaXKaIOIINE 1EJTOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHEIU(UKY METOJOB MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIIECTBO, DHEPIHUs, SBIEHHUE, MPOLECC, CUCTEMA, HAYYHBIM (DaKkT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, MCCIEIOBAHHE,
HaOJII0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YVHHUBEpCaldbHble yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIE), oOecmednBamomue (HopMHpOBaHHE
(YHKIIMOHATILHON TPAaMOTHOCTH U COITUATIBHOM KOMITETEHIIMHN 00YJarOIINXCs;

CIIOCOOHOCTH 00YYAOIINXCS UCIIOB30BAaTh OCBOCHHBIE MEXIMCIIUTUTMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS M YHUBEPCAIbHbBIE yueOHbIe
JICUCTBUS B TO3HABATEIbHON M COLIMATIbHON ITPAKTHKE.

MeranpenMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH YyYeOHBIMU I103HABATEIbHBIMH, KOMMYHHKATHBHBIMH U
PETYISATUBHBIMU JEHCTBUSIMH.

OByaieHUe YHUBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIETIATh IENH JEATENHHOCTH, 3aJlaBas IMapaMeTphl W KPUTEPUH HUX JIOCTHKEHHUS, COOTHOCHUTH PE3YNbTAThl JCSITCIBHOCTH C
MOCTaBJICHHBIMU 1IEJISIMU;



MCII0JIb30BaTh P OCBOECHUHU 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBIAEIATh XapaKTepHble PU3HAKY NOHITUN U yCTaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOLINE MOHITHA JJIs1 OObSICHEHMSI OT/IENIbHBIX (PAaKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTMYECKHE PACCYKIACHUSI (MHAYKTUBHBIE, JECIyKTHUBHBIE, 110 AHAJOIMM), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B
paccMaTpUBaeMBbIX ABICHUAX, (POPMYIUPOBATH BHIBO/bI U 3aKIIOUCHMS;

OPUMEHATh B IPOIECCE IMO3HAHMS, HCIOJIb3YeMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEoOpa3OBBIBATh MOJECIIBHBIC
IPEJCTaBICHNU — XUMUYECKUH 3HAaK (CMMBOJ) 3JI€MEHTa, XMMUYecKas GopMysa, ypaBHEHUE XUMHUECKONW peakuy — MpU peleHUH y4eOHBIX
MIO3HABATEJIbHBIX U IPAKTUYECKUX 3a/ad, NPUMEHSATh HA3BAHHBIE MOJIENIbHBIE NIPEJICTABICHUS JUISl BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;

(GopMynupoBaTh LENM U 3aJa4d HCCIIEJOBAHMs, HCIOJIb30BATh IIOCTABIEHHBIE U CAMOCTOATEIBHO C(HOPMYIHPOBAHHBIE BOMPOCHI B
Ka4yecTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI AJ1s1 (JOPMHUPOBAHUS TUIIOTE3bI IO IPOBEPKE MTPABUILHOCTH BBICKa3bIBAEMBIX CY)KICHUH;

BJIQ/IETh HABBIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEICHUS YYEHHUUECKHUX HKCIHEPUMEHTOB, COBEPILEHCTBOBAaTb YMEHUS
HaOJII0aTh 3a XOJOM IIPOLecca, CaMOCTOSITEIbHO IMPOTHO3UPOBATh €ro pe3yibTar, (GopMyIMpoBaTh OOOOIIEHUS M BBIBOJbl OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB MCCIEA0BAaHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O POJEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIeN0BATEeIbCKOW U INPOEKTHOW JESTENbHOCTH, NPOSIBIATH CIOCOOHOCTh M T'OTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHS MPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IIO3HAHMUSL.

3) pabora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(pOpMaluu (HAydHO-MOMYJIsIpHAs JUTEpaTypa XMMHUECKOIO COJIEpP)KaHUs, CIIPAaBOYHBIE
nocoOusi, pecypcsl MHTepHeTa), aHaIM3MPOBaTh MHGOPMALMIO PA3IMYHBIX BUAOB U (POpPM MpencTaBlieHUs, KPUTUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTb;

(dbopMynHpoBaTh 3aNpockl U MPUMEHSTh pa3iIMyHble METOABI MPU MOMCKE M 0TOOpe MH(OpMAaIMU, HEOOXOIUMOM sl BBINOJIHEHHS
yueOHBIX 3aj1a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaNbHYIO (pOpMy IpeacTaBieHUs] HHPopMaUH (CXeMbl, rpaduKu, AUarpaMMbl, TaOIHIbl, PUCYHKH U
Apyrue);

UCIIOJIb30BaTh HAay4YHBIM S3bIK B KayecTBE CpeacTBa Ipu paboTe ¢ XUMHMUYECKOH HHQOpMalue: MNPUMEHSITb MEeXIpeIMETHbIE
(pusnueckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBHATypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ QUAIOra W/WiIM JUCKYCCUU, BBICKAa3bIBaTh WUJEH, (POpMYIHpOBaTH CBOU
IIPEJI0KEHUS OTHOCUTEIBHO BBITIOJHEHMS NIPEAJIOKEHHON 3a7auu;



BBICTYNIaThb C IIPE3EHTAllMel pe3yJbTaTOB I103HABATEIbHON JESITEIBbHOCTH, IOJIYYEHHBIX CaMOCTOSTENbHO WM COBMECTHO CO
CBEpCTHUKAMM IPU BBINOJHEHUH XUMHMUYECKOIO 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO HCCIEIOBAaHMIO CBOMCTB M3y4aeMbIX BEILECTB,
peanu3anuy y4eOHOro MmpoekTa U (HOpMyIHpOBaTh BBIBOJBI MO pe3yibTaTaM MPOBENEHHBIX MCCIECIOBAHUN MyTEM COTJIACOBAHUS MO3UIHMNA B
X0J1€ 00CYXeHUsI 1 0OMEHa MHCHHUSIMU.

OsgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITENIHO TUIAHUPOBATH U OCYLIECTBIIATH CBOIO ITO3HABATENBHYIO JEATENbHOCTD, ONPEAEIss €€ LeNN U 3aa4H, KOHTPOJIMPOBAaTh U
0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh MpEAaracMblii allOPUTM JIEHCTBUU IMPHU BBHIIOJHEHUM YYEOHBIX W HCCIIEAOBATENBCKUX 3a/ad,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX PELICHUS C YYETOM MOJYyYSHHsI HOBBIX 3HaHUH O BEIECTBAX U XUMHUECKUX PEaKLUsIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABIECHUN O XMMHUYECKON COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KAapTHUHBI MUPA, POJIM XHUMHHM B MO3HAHUU
SBJICHUH NPUPOAbI, B (POPMUPOBAHUM MBILUICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAUMOW AJsl peLeHUS
NPAaKTUYECKHX 3a/1a4 U YKOJIOTHYECKH 0OOCHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3I0POBBIO M IPUPOTHON CPee;

BJIaJICHHE CUCTEMOM XMMHUUYECKMX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAOIIME MOHATHUS (XMMHUYECKHM 3IEMEHT, aTOM, 3JIEKTPOHHAs
o0osiouka aToMa, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, XMMMUECKas CBsI3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas WU
COKpallléHHas1), MOJIb, MOJISIpHasi Macca, MOJISIpHBIH 00BbEM, yriepoJHbli cKeleT, (GyHKUHMOHAJIbHASA TpyINa, paJuKall, U30MepHus, U30MepHI,
TOMOJIOTMUECKUN Psi, TOMOJOIH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TCOAEpIKAIIME COEAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs); TEOPUH M 3aKOHBI (TEOpHs CTpOEHMs opraHuyeckux BemecTB A. M. ByriepoBa, 3akoH coxpaHeHHs
Macchl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUHM; MUPOBO33PEHUECKHE 3HAHUS, JIe)Kalllie B OCHOBE MOHUMAaHUs IPUYMHHOCTH
U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PAKTOJOTMUECKHE CBEIEHHs O CBOMCTBAX, COCTaBe, IMOJIyY€HHMH M O€30IacHOM HCII0JIb30BaHUU
BaXHEHMIIINX OPraHNYECKUX BELIECTB B ObITY M MPAKTUYECKON JIeATEIHHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHMH BBIABIATH XapaKT€pHblE TPU3HAKM TOHATHUN, YyCTaHABIMBaTh HUX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIIME OHATHS IIPU ONUCAHUH COCTaBa, CTPOEHUS U NMPEBPAIllEHUN OPraHUYECKUX COCTUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUI HCIOB30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsl COCTABICHHUSI MOJIEKYJISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIEHHON) (OpMyJT OpraHMYECKUX BEIIECTB U YPAaBHEHUN XMMHUYECKUX PEaKLIUi, N3r0TaBIMBaTh MOJEIN MOJIEKYJI OPraHNYECKUX BELECTB
JUISL AJUTFOCTPALIUU MX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHUH YyCTaHABIMBATh MPUHAIJIEKHOCTh H3YUYEHHBIX OPraHMYECKHUX BEIIECTB MO WX COCTaBYy U CTPOEHHUIO K
OTpeNieIEHHOMY  KJIAcCy/TpymnIe COeIMHEHUH (YIJIeBOJOPOJbI, KHCIOPOJ M a30TCOJEpKallde COEAMHEHUs, BBICOKOMOJEKYIISPHBIE
COC/IMHCHUS), J1aBaTh UM Ha3BaHUs Mo cuctemarudeckoir Homenkiarype (IUPAC), a Takxke MpUBOANTH TPUBHUAIBHBIC HA3BAHUS OTIEIbHBIX
OpPraHMYeCKUX BEIIECTB (ITHJIEH, MPOIWIEH, alleTHJIEH, 3TUJICHTJUKOb, TIMLIEpPHUH, (eHod, (GopManbaerui, aueTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHAs! KUCIIOTA, OJIEMHOBAsk KUCII0Ta, CTEAPUHOBAsI KMCIIOTa, TII0K03a, PPYyKTO3a, KpaxMmal, eJI0J103a, [NIUIKH);

c(OPMHPOBAHHOCTh YMEHUS ONPEIEATh BUIbl XUMUYECKOH CBA3H B OPTaHUYECKUX COCIMHEHUSX (OIMHAPHBIEC U KPAaTHBIE);



c(OPMHPOBAHHOCTh YMEHHS NPUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUSI OopraHmdeckux BemecTB A. M. BytnepoBa ans oObsicHEHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHMsI MacChl BELLIECTB;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOEHHE, (PU3MYECKHE W XMMHUYECKHE CBOMCTBA THUIHMYHBIX IPEICTaBUTENEH
pasIMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH, ITWJIEH, NPONWIEH, alueTwieH, OyraaueH-1,3, merundyraguen-1,3, OeH3on,
METaHOJI, ATAHOJI, ATHJICHIJIMKONb, TIIHLEPUH, (EHOJ, aleTalbIeTHA, MypaBbUHas M YKCYCHas KHUCIIOTHI, TJIOKO3a, Kpaxmal, IeJUII0JI03a,
aMHHOYKCYCHAasl KHUCJIOTa), WUIFOCTPUPOBATh I'€HETHUYECKYIO CBA3b MEXKIYy HUMHU YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHMUECKUX PEAKLUH C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHPOBAHHOCTE YMEHHS XapaKTepU30BaThb MCTOUYHUKU YIIIEBOJOPOJHOIO ChIpbsi (He(Th, MPUPOIHBIA ra3, yroiye), cocoObl UX
nepepadOoTKU U MPAKTHUECKOE IPUMEHEHUE TPOIyKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHMI NPOBOAUTH BBIUMCIICHUS 110 XUMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA
WM NIPOJYKTa peakluu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEILIECTB WM MIPOAYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHUU BJaJIeTh CUCTEMON 3HAHUM 00 OCHOBHBIX METOAAX HAy4HOIO MO3HAHUS, MCIOJb3YEMBbIX B XUMHUHU IPU
M3YYEHUU BEIIECTB M XHWMHUYECKUX SBJICHUM (HaONIOAEHUE, H3MEpEHHUe, HKCIEPUMEHT, MOJEIUPOBAHUE), MCIOIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JUISl IPUHATHUS PEIIEHU B KOHKPETHBIX )KU3HEHHBIX CUTYALMsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh IpaBWila MOJIb30BAHUS XUMHUYECKOW MOCYNOH M J1aOOopaTOpHBIM OOOpYIOBAaHUEM, a TAKKE
npaBuiia 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMHU I10 BBIIOJIHEHUIO JTJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJIHATH XUMHUYECKHM SKCIIEPUMEHT (IPEBpAIleHUs OPraHUYECKHUX BEIECTB MpU
HarpeBaHuu, IOJyYeHHE 3TUJICHA M U3YyYEHHE €ro CBOMCTB, KaueCTBEHHbIE PEAaKLUU OPraHMYeCKUX BEIECTB, JAEHATypauus OelIKoB Ipu
HarpeBaHUM, LIBETHbIE pPEAKIUH OEJKOB) B COOTBETCTBUM C IMpaBWIAMU TEXHUKHM O€30MAaCHOCTH NpHU OOpallleHuH C BEIIECTBAMU U
7a00paTOpPHBIM 000PYAOBAaHHEM, HPEICTABIATh PE3yJbTaThl XUMHUYECKOTO 3KCIEpHUMEHTa B (opMe 3alKiCH YpaBHEHMH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBAThH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH aHATU3UPOBATh XMMHUYECKYI0 MH(POPMALIUIO, TTOJy4aeMYI0 U3 pa3HbIX MCTOYHHKOB (Cpe/icTBa
MaccoBoi uHpopManuu, MHTepHET u Apyrux);

c(OpPMHPOBAHHOCTb YMEHHUI COOJIOAATh MpaBUiIa HKOJOTHUYECKH I1eJIeCO00Pa3HOro MOBEIACHUS B OBITY M TPYAOBOW JESITEIHHOCTH B
LENSIX COXPaHEHUs CBOEro 370POBbsl W OKpY’KaoIlIeH NPUPOIHOW Cpebl, OCO3HAaBaTh OMACHOCTb BO3JIEHCTBUS HA >KMBBIE OPraHU3MBbI
OTNpeNieNIEHHBIX OpPraHWYeCKUX BEIIeCTB, MNMOHMMass cMmblcan mnokazarens IIJIK, moscHAT Ha mnpumepax cCmocoObl YMEHBIIEHUS U
MPEOTBPALICHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKa;

JUI OOYYarOLIUXCs ¢ OrpaHHMYEHHBIMH BO3MOXXHOCTSIMHM 370pPOBbSI: YMEHHME NPUMEHATh 3HAHHS 00 OCHOBHBIX JIOCTYIHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHU;

JUI CIIeNbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE MCIIOJIb30BaTh PelbeHO-TOUeUHYIO0 cucTeMy oOo3Hauenuid JI. Bpaitng ams
3aMUCH XUMHYECKHUX (popmy.
11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHudeckasi XuMus» OTpaXkaroT:



c(OPMHPOBAHHOCTh MPEICTABICHUI: 0 XUMHUYECKOH COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XMMUHU B MO3HAHUH
SBJIGHUN TPUPOABI, B (POPMHUPOBAHUM MBIILICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pelieHus
NPAaKTUYECKHX 33/1a4 U KOJOTHYECKH 0OOCHOBAHHOTO OTHOILICHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpejie;

BJIQJICHHE CHCTEMON XMMHUYECKUX 3HAHUU, KOTOpasi BKJIIOYAET: OCHOBOIOJIAraloUIie MOHATHS (XUMUYECKHM 3J1€MEHT, aToM, HU30TOI, S-,
p-, d- 2JIeKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJIIPHBIA 00BEM, BAICHTHOCT, JJICKTPOOTPULIATEIILHOCTD, CTEIICHb OKUCIICHHUS,
XUMHUYECKasl CBSI3b (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKas, BOJOPOAHAS), KPUCTAJUTMUECKAs PEIIETKA, TUIIbl XUMHUECKUX peaKlUid, pacTBOD,
AIIEKTPOJIUTHI, HEINEKTPOIMUTHI, DICKTPOJUTHUECKAsT IUCCOLMAIUS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOW peakiuH,
XUMHYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (T€OpHUs 3JIEKTPOIUTUUECKON Aucconuanuu, nepuoandeckuii 3akon [[. M. MenneneeBa, 3akoH
COXpPaHEHHsI MAcChl BEIECTB, 3aKOH COXPAHEHUS W IMPEBpAILEHUS YHEPTUU MPHU XUMHUECKUX PEAKIHX), 3aKOHOMEPHOCTH, CUMBOJINYECKUIA
A3bIK XMMHH, MHUPOBO33PEHUECKHE 3HAHMS, JIeXKalllueé B OCHOBE IOHUMAHUS MPUUYMHHOCTH M CHCTEMHOCTH XHUMUYECKUX SIBJICHHIA,
(akTOJIOTHUECKUE CBENICHHS O CBOMCTBAX, COCTaBE, MOMYYCHUH U O€301MaCHOM HCIOJIh30BAHUN BAKHEUIIIMX HEOPTaHMYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c()OPMHUPOBAHHOCTh YMECHHH BBISBIATH XapaKTePHbIC TPU3HAKU TMOHATHHA, YCTAHABIMBATh WX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME OHATHS IIPH OMUCAHUHM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPALICHUII;

c(OPMHPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMHUECKYI0O CUMBOJIHMKY JJIsi COCTaBICHHs (HOPMYII BEIIECTB M ypaBHEHUH XUMHYECKUX
peakiuii, cucremarndeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHbId ras,
YIJIEKHUCTIBIN Ta3, aMMHUAK, Tall€Hast N3BECTh, HETANIEHAS H3BECTh, TUTHEBAs COZA, TUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHIl OMpEAeNsiTh BAJICHTHOCTb M CTEHEHb OKUCICHUS XUMHUYECKUX AJIEMEHTOB B COCIUHEHHSIX Pa3IUYHOIO
COCTaBa, BHUJ XUMHUYECKOW CBSI3M (KOBAJCHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS) B COCAMHEHHUSX, THUI KPUCTAUTMYECKOW pPEmIéTKH
KOHKPETHOTO BEIeCTBa (aToMHas, MOJEKYNIsSpHas, MOHHAs, METaJIM4ecKas), XapakTep Cpedbl B BOJHBIX pPacTBOpaX HEOPraHUYECKHX
COCIUHCHMIA,

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh TMPUHAJICKHOCTh HEOPTraHMYECKUX BEIIECTB [0 HMX COCTAaBy K OMNpeAenEHHOMY
KJIaccy/Tpynre coequHeHnH (TIPOCThIE BEIIECTBA — METAIIBI M1 HEMETAJUTbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIHN);

c(OpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICH Tepuoanudeckoro 3akoHa JI. M. MengeneeBa ©u JEeMOHCTPUPOBATh €rO
CUCTEMATH3UPYIONIYIO, 00BICHUTEIBHYIO M IIPOTHOCTHYECKYIO ()YHKITHH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh ANEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX 31eMeHTOB 1—-4 nmepuoaos [lepuoanueckoit
CHCTeMbl XUMHYECKUX 31eMeHToB J[. 1. MeHeneeBa, UCTONb3ys MOHATHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIINY, «IHEPIrEeTUYCCKUE YPOBHMY,
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHYECKHMX JJIEMEHTOB M HMX COCIUHEHHH Mo mepuojam u rpymnmam [lepuoamdeckoit
cUCTeMBbI XUMHU4YeCcKuX 3neMeHToB . . Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA HEOPTaHMUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, TIOATBEPXKIATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXKIYy HEOPraHWYECKHMMH BENIECTBAMH C TIOMOIIBIO0 YpaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIil;

Cc(OPMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUECKUE PEAKIIMH MO PA3JIMYHBIM MPH3HAKaM (YUCITy W COCTaBy PearnpyrOInX
BEIIIECTB, TEIUIOBOMY (G (DEKTY peakinu, U3BMEHEHUIO CTENIEHEH OKUCICHHS SJIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YIaCTHIO KaTaau3aropa);



c(OpPMHPOBAHHOCTh YMEHUH COCTABISATh YPAaBHEHUS PEaKIUi pa3IMyHbIX TUIIOB, IOJHBIC U COKPAIIEHHBIC YPAaBHEHUS PEAKIIU HOHHOTO
oOMEHa, yYUThIBas YCIOBHSL, IPU KOTOPBIX 3TU PEAKLIUU UIYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUU MPOBOJAUTH PEAKLMH, MOATBEPIKIAIONINE KaYECTBEHHBIH COCTAB pa3IMYHBIX HEOPTraHMYECKHX BEUIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh yYMEHHUH pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUN IOCPEACTBOM COCTaBJICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIMA;

c(OPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEUICHUS
XMMHUYECKOI'0 paBHOBECHUS B 3aBUCMOCTH OT BHeIlIHero Bo3jeiicteus (nmpunuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHMI XapaKTEepPU30BaTh XMMHUYECKHE IPOLIECCHI, JIEKAIIUE B OCHOBE IMPOMBIIUICHHOTO TMOJXYYEHHUS CEPHOM
KHCJIOTBI, aMMHUAKa, a TaKke CPOPMHUPOBAHHOCTh MPECTAaBICHUN 00 OOIIMX HAYUHBIX IPUHIUIIAX U SKOJIOTHYECKUX MPpoOIeMax XUMHUUECKOro
IIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHHUM POBOJIUTH BBIUMCIIEHUS C MCIIOJIb30BAaHHEM IOHATHS «MaccoBasl J0Jsl BELIECTBA B PACTBOPE», 0OBEMHBIX
OTHOLIEHUH ra30B IPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMA ra30B [0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WU 00BEMY
OJIHOTO U3 YYacCTBYIOIIMX B PEAKLUHU BEILECTB, TEIUIOBOro 3 (eKTa peakMi Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl BELLIECTB, IPEBPALICHUS U
COXPaHEHHUsI SHEPIUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBUia I0JIb30BAaHUS XMMHUYECKOH MOCYN0M M 1a00opaTOpHBIM OOOPYIOBAaHUEM, a TaKXKe
npaBuiIa 0OpaIIeHNs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTb YMEHMH MJIAHUPOBAThH U BBINOIHATH XUMUUYECKHH 3KCIIEPUMEHT (pa3ioKeHHe NMepOKCUIa BOJOPOa B IPUCYTCTBUU
KaTajau3aTopa, OIpEAeJeHHE CpeAbl PacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAJIBHOTO HWHAMKATOPA, BIUSHUE pPa3IMYHBIX (DaKTOPOB Ha
CKOpPOCTh XMMHUYECKOH peakIy, peakui HOHHOrOo OOMeHa, KaueCTBEHHbIE peakIMH Ha Cynb(ar-, kKapOOHAT- U XJIOPHU-aHUOHBI, HA KaTHOH
aMMOHUSI, pellieHNe IKCIEPUMEHTANbHbIX 33/1a4 1o TeMaM «MeTais» 1 «HemeTanasl») B COOTBETCTBUU € ITPaBHJIaMU TEXHUKH 0€301aCHOCTH
npy OOpaIlleHUH ¢ BelleCTBaMM U J1aOOpaTOpHBIM 000PYAOBAaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUUECKOT0 SKCIEpUMEHTa B (pOopMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIUX peaKIUi U (OPMYJINPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTUUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(POPMALIHIO, TOIYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (CpelCcCTBa
MaccoBOM KOMMYHUKalMU, IHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBUiIa HKOJOTHUECKU I11eIeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOW AEATEIbHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3JI0POBbS M OKPYKAKOUIEH INPUPOJHOM Cpelbl, OCO3HABAaThb ONACHOCTb BO3JCHCTBHS HA >KMBBIE OpPraHU3MBI
OTIpeNIeIEHHBIX BEIIeCTB, MOHUMast cMbIci nokazatens [1IK, moscHATh Ha mpuMepax criocoObl yMEHBIIEHUS U MPEJOTBPAICHHUS UX BPETHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa;

JUIs OOYYarOIUXCs ¢ OrpPAaHUYEHHBIMH BO3MOXKHOCTSIMM 37I0POBbSI: YMEHHE NPUMEHSTHh 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METO/aX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUI;

JUI CIIeNbIX M CcIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHUE MCIONb30BaTh pelbeHO-TOUeUHYI0 cucTteMy obo3Hauenuid JI. Bpaitng ams
3aMUCy XUMHYECKUX (popmyi.
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INOYPOUYHOE INVTAHUPOBAHMUME 11 KJIACC

KoanyecTBo 4acoB

Ne
n/n

Tema ypoka

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

Ortkpeitue .M. MenaeneeBbiM
Ilepuonnueckoro 3akoHa. TexHuka
0€30IMaCHOCTH.

[Iepnonnueckas cucrema J1.11. Menneneena

Crtpoenue aToma

Hepnonnqecm/lﬁ 3daKOH U CTPOCHUEC aTOMaA

KoBanenTHass XuMudecKkas CBSI3b.

o O TWw N

HMonnas xumudeckas CBs3b

Meramudeckas u BOAOpOJHAA XUMUYCCKHEC
CBA3HU

N R

Tumnsr KPpUCTANINYCCKUX PCILICTOK

YucTele BelecTBa 1 CMECH

10
11

Pemenue 3amau

Hucnepcusie cuctembl. CocTaB BelecTBa U
cMecel.

12

13

[Tpaktuyeckas padora Nel. [Tonydenue,
coOMpaHue U PacIO3HABAHUE Ta30B.
[ToBTOpenue u 06061menue Tem: «CtpoeHue
atoma» 1 «CTpoeHHe BelIecTBay

14

KonTponbhas padorta Nel no temam:
«CTpoeHue aroma U BELIECTBAY

15
16

AHanu3 KOHTPOIJIbHOM paboTel. PaboTa Hax
OLINOKAMM.

PacTtBOpBI. DIEKTPOIUTHI 1 HEITIEKTPOJIUTHI.




KwucnoTel 1 OCHOBaHUS B CBETE TEOpHUn

17 1
AIIEKTPOJINTUYECKON JUCCOLIMALIUU

18 Conu B cBETE TEOPUU IEKTPOIUTHUECKOM 1
JTUCCOLIMAIIUU

19 I'maponuz

20 Knaccuukanus XuMU4ecKuX peakiui 1

21 CkopocTh xuMuueckoi peakuuu. Karanus

) Xummnueckoe paBHoBecue. OOpaTuMocTh 1
XUMHUYECKHUX PEeaKIIHii

23 OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC PEAKITIH 1

24 Onexrpoaus. IloBropeHne Temsl: 1
«XUMHYECKUE PEAKIIHI)

o5 Kontponbnas pabota Ne2 o teme: 1
«XMMHYECKHUE PEAKIIUM.

26 AHanm3 KOHTPOJIBLHOM paboTsl. PaboTta Hax 1
OIIMOKaMHU.

27 OO1u1me cBOMcTBAa METAJIOB U HEMETAJIJIOB. 1
Koppo3sus meramios.

8 KucnoTsl, OCHOBaHUS U COJM HEOPTaHUYECKUE 1
Y OpraHUYECKHUeE.

30 Hrorosas koHTpoJsibHasA padoTa. 1

31 AHaiu3 KOHTPOJIbHOM paboThl. PaboTta Hax 1
omuOKamu.
[IpakTuueckas pabora Ne 2. Pemenue

37 DKCIIEPUMEHTAIBHBIX 33/1a4 Ha 1
UICHTU(PUKAINIO OPTAaHUIECKUX H
HEOPraHMYECKUX COCTUHEHUH.

33 XuMUS U TOBCETHEBHAS KHU3Hb YellOBeKa

34 O6o0matromuii ypok 3a Kypc xumuu 11 kmacca.

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IMPUJIO)KEHUE 1
KoHnTpo/ibHO-U3MepHTe/IbHbIE MAaTEePHAJIbI.

Paznen «@opMbl U cpeacTBa KOHTPOJISD» COAEPXkKAT JBE KOHTPOJIbHBIE PAaOOTHI IO
teMaM: «Crtpoenune aroma» u «CrpoeHue BemiecTBay, «XUMHYECKHE peakuum». Bcee
npejiaraeMblie paboThl COCTOST U3 TPEX YaCTed M SBIAIOTCS KOMOMHMPOBAHHBIMU. YUUTEINb
MOJKET HCIOJIb30BaTh TOJBKO OJHY 4acTb paborel. 3amaHus yactu C Moryr ObITh
HCII0JIb30BaHbI MIOJTHOCTBIO WM B BUJI€ OTJEIbHBIX 3a1aHUN IIPU COCTABJIIEHUN TEMATHUECKUX
WHIVBUAYAJIBHBIX KapTOYEK JUIS y4alllUXCsl, a TAK)Ke U MPOBEPKH M 3aKPEIUICHUS 3HAHUU
Ha OTJEJIbHBIX dTalax ypoKa U B KaueCTBE JOMAIIHETO 3a4aHHUS.

Kountpoasnas padora Nel no pazaeny «CTpoenune aToMa U BelleCTBa»

BAPHUAHT 1

YACTDb A

Ilpu evinonnenuu 3aoanuit Imoiu yacmu (Al- A13) evioepume moibko 00uUH U3 Yemvipéx

NPeOI0IHCEHHBIX 6APUAHMO8 OMmEema.

A 1. Ykaostcume nomep nepuooa u cpynnwl, 8 KOMOPHIX PACHONONCEH KPEMHUTL

DIV ULV 3)V, 1 4) I, 1

A 2.00wee konruuecmeo 31eKMpPoOHO8 8 amome Xaopa

1)8 2)7 3)35 4)17

A 3.3apao adpa amoma MazHusa u €20 OMHOCUMENbHAA AMOMHAA MACCA:

1) +39;122) +12; 24 3) 24; +194) 2; + 24 + 12; 24

A4. Hememannuueckue ceolicmea y 31emenmos A zpynn ycuiusaomcs

1) cneBa HampaBo U B rpyIIiax CBEpXy BHU3 2) cupaBa HaJ€BO U B IpyMIax CBEPXY
BHU3

3) crnpaBa HaJICBO U B IPYIIax CHU3Y BBEPX 4) cneBa HalpaBo U B IPYyMNIax CHU3Y
BBEPX
AS. B kakom psady xumuueckue 371emMeHnvl PACHON0HCEHbL 8 NOPAOKE 603DACMAHUA UX
amomuozo paouyca?

1) Na, Mg, Al, Si 2) Li,Be, B, C 3)P, S, Cl, Ar 4)F,O,N,C
A6. Yucno neiimponog ¢ adpe amoma ¥k paeno

1) 19 2) 20 3) 39 4) 58
A7. B kakom pady Haxo0amcsa monabvKo HeMemasinvl:
1)S,0,N, Mg 2)N,O,F,H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kakom paoy 3anucanvi popmynsl eeuyecme moipbKo ¢ KO6A1eHMHOU NOJIAPHOU
ceazvio?

1) Cl,, NH3, HCI 2) HBr, NO, Br, 3) H.S, H,0, Sg 4)
HI, H,O, PH3
A9. Kpucmannuueckyrwo cmpykmypy, no0oouy0 cmpykmype aimasd, umeem

1) kpemuesem SiO, 2) oxcua Hatpust Na,O 3) okcua yraepoaa (II) CO  4) Genbrit
dbocdop Py

AI10. Kakue u3 ymeeprcoenuit o ouccouuayuu 0CHO8AHUIL 8 600HBIX PACMEOPAX 8ePHbL?
A. Ocnosanusn 6 600e OUCCOUUUPYIOM HA KAMUOHBL Memana (Uaiu noOOOHbLIL UM
Kamuon NH4+) u 2uopokcuo anuonst OH "
b. Hukakux opyzux anuonos, kpome OH", ocnosanus ne oopazyom.
1) BepHO TOJIBKO A 2) BepHO TOJBKO b 3) BepHBI 00a yTBEpKICHUS 4)
00a yTBepK/IeH!sI HEBEPHBI
All. Kakasa u3 npugedeHHbIX peakyuil He OMHOCUMCA K PeaKyuAM WOHHO20 0OmeHna?
1) Ba(N03)2 + Na,SO, = BaSO,4 + 2NaNO;
2) KOH + HCI = KCI + H,0
3) 2KMnO,4 = KoMnQO4 + MnO; + O,




4) Li,SO3; + 2HNO;3; = 2LiNO3 + H,O + SO,
AI2. Tonvko oxuciumenvHvle C80UCHEA NPOABIAEH
1) cynbdun HaTpus 2) cepa 3) cepHas KucIo0Ta 4) cynbut Kanus

Al3. Ha cmewenue xumuueckozo pagnosecus 6 cucmeme N, + 3H, == 2NH3+ Q

He OKa3vleaem GIUAHUA

1) noHMWXeHHEe TeMIepaTyphl 2) NOBBILICHUE JABICHUS

3) yaaneHue aMMHaKa U3 30Hbl PEaKIIuu 4) npUMEeHEeHUE KaTaau3aTropa

YACTh b

Omeemonm k 3a0anuam vacmu b aenasemca naéop yughp unu yucno

B 3a0anuax b1-b4 na ycmanosnenue coomeemcmeus K Kaxicooii NO3uyuu nepeo2o
cmoaoya noodepume coomeemcmayuiyIo noduyuio émopozo. (Llugpot 6 omeeme mozym
nosmopamucs).

b1. Ycmanoeume coomeemcmeue mexncoy Ha36anuem Xumu4ecKkozo cOeOUHEeHUs u 6U00OM
C6A3U AMOMOE 6 IMOM COeOUHEHUU.
HA3BAHUWE COEJIMHEHUSA

A) uHK b) azor B) ammmak  I') xsmopua KanbIus
BUJ CBA3U
1) vonnas  2) Merajuinueckas  3) KOBaJE€HTHas MoyisgspHas  4) KOBaJeHTHas
HETOJISIPHAST
b2. 50 2 caxapa pacmeopunu ¢ 100 2 600v1. Maccosasn 0ona caxapa 6 noiy4eHHOM
pacmeope paena %. (Omeem 3anumiume c MOYHOCHBIO 00 UENbIX).

b3. Yemanoseume coomeemcmeue Meofcoy YDPaeéHeéHuem peakuyuu u eeuiecneom-
oKucjiumenem, yuvacmeyrouium 6 OaHHOUL peaxkuuu.

YPABHEHME PEAKIINHA
A) 2NO + 2H, = N, + 2H,0 B) 2NHs + 2Na = 2NaNH, + H
B) H, + 2Na = 2NaH I') 4NH3; + 6NO = 5N, + 6H,0
OKHUCJIUTEJIb
1) H, 2)NO 3) N, 4) NH;

b4. Yemanoeume coomeemcmeue medxncoy convlo u peakuyueii cpeovl 8 ee 600HOM
pacmeope.

COJIb
A) Hutpat Oapus B) xmopun sxenesa (111) B) cynedar ammonus I') auerar
KaJTust
PEAKIINSA CPE/IbI
1) kucnas 2) HeliTpanbHas 3) menoynas

YACTH C

( OTBeT 3anMIINTE € MOJHBIM 00bSICHEHHEM)

Urto Takoe CKOPOCTh XMMUYECKOHN PEaKIluu, OT Kakux ()aKTOpOB OHA 3aBHCUT, MPUBEIUTE
npumepsl u3 :xusan ( MIPUPOJIHBIX SIBJEHUM, BBITA JIIOJIEN,
HNPOMBIIIJIEHHOCTRN).

KonTpoubHnas padora Ne2 «XumMuuyeckne peakum»
Bapuant Nel

IIpu BoinotHennu 3agannii A1-A10 u3 npenIokeHHBIX BADHAHTOB OTBETOB Bbl0epHuTe
TOT, KOTOPbIH BbI CYMTAETE MPABUIBHBIM. 2 0a/1J1a 32 Ka’K10€¢ BEPHO BbINOJHEHHOE
3ajaHue.

Al. XapakTepucTHKa peaknuu, ypaBHeHne kotopoii 4Fe + 6H,0 + 30, —4Fe(OH)s:
1) Coenunennsi, OBP 2) 3amenienust OBP 3) O6mena ne OBP 4)
Pasznoxenns OBP




A2. Kakas macca yrJis BCTynaeT B peakuuio, TepMOXUMHYECKOe YPaBHeHHe KOTOPO
C+0; = CO; + 402 x/I:x, eciu ipu 3T0M BblAeMJI0CHh 1608 kK TemnoTb1?
)48 2)48r 3)120r 4)240T

CH3

AlCI; |
... CHz—CHy~CHy—CHg ——» CHy—CH—CH
A3. Xumudeckasi peakius, ypaBHeHHe KOTOpoi: ~ ° 72 77 53 s s

1) JerunpupoBanus 2) N3omepuzanuu 3) [Honumepuzauuu 3)
[Ipucoenunenus
A4. OxucauTeNlb B peakliMy CHHTe3a aMMHaKa, ypaBHeHue kotopoii Ny + 3H; = 2NH3 +

Q

1) N° 2) H° 3)H™ 4N

AS. Ilpu noBbiieHuu Temnepatypsl Ha 30 °C (TemnepaTypHblii ko3¢ GuureHT paBeH 3)
CKOPOCTH YBEJIUYUTCSH

1) B3 paza 2)B 9 pa3 3)B 27 pa3 4)B 81 pa3

A6. @akTopbl, MO3BOJSIIOIIHE CMECTHTh XHMHYECKOEe pPaBHOBecHe, /JIsl PeaKIuu
CaO(1)+CO;(r)«>CaCO3(1)+Q, B cTOPOHY NPOAYKTOB peaKIHu:

1) [loBpilIEHNE TEMIIEPATYPbI U IOHUKEHHUE JaBICHUS 2) IlonuxeHue TemnepaTypbl
U J1aBJIeHUs

3) IlonnkeHnue Temrneparypsl U MOBBIILIEHUE 1ABJICHUS 4) [1oBellLIEHUE TEMIIEPATYPbI
U J1aBJIeHUs

AT7. llleounyro cpeay umeer BOAHBIN pacTBOp CoJik, GopMysia KOTOPOI:

1) AICI; 2) KNO3 3) K,CO3 4) FeCls;

AS8. HanboJiee cJIbHOM KUCJI0TON U3 NepeYrcIeHHBIX ABJISETC:

1) H,CO4 2) H3PO4 3) H,SO4 4) H,SO3

A9. Ocaok o0pa3yercsi IpH B3aMMO/IeiiCTBMH XJIOPH/IA KAJUS C:

1) AgNO; 2) NaOH 3) H2SO4 4) NaCl

A10. I'maponn3y He moABePraercs:

1) ZnSO4 2) Ba(NOs3), 3) NazS 4) NH4CI

B 3apanusx B1-B3 ycranoBure coorBercrBue. OTBeT 3allMIINTE B BUJE
NnocJje10BaTeJbHOCTH HH(P. 4 6a/171a 32 BEPHO BbINOJHEHHOE 3a/1aHue.

B1. YcranoBure coorBerctBHe Mexay cxemoii OBP um kodddpuumentom mnepen
¢opmy10ii BOCCTAHOBUTEJIA:

CXEMA PEAKIINU KOSOOHUIITUEHT
A) NHz + CuO = Cu + N, + H,0 1)2
B) NH; + O = NO + H,0 2)6
B) HNO; + Cu = CU(NO3)2 + NO, + H,0O 3) 4
I) Li + N; = LsN 41
A b B I

B2. YcTraHoBHTE COOTBETCTBHE MEKIY COJILIO U peaKkuel cpeabl pacTBopa

COJIb CPEJA PACTBOPA
A) NH4NO3 1) Kucnas
b) K;SO, 2) lenounas
B) CaS 3) Heitrpanbhas

I) Bal,




B3. YcTaHoBHTE COOTBETCTBHE MEKIY Ha3BaHUEM COJIM U OTHOIIECHHUEM €€ K THAPOJIN3Yy:

COJIb OTHOUWEHHUE K THAPOJIN3Y
A) AI(NO3)3 1) THIPONN3 TIO KATHOHY
b) Na,SO, 2) TUAPOIIU3 TI0 AHUOHY
B) K2SO3 3) ruapOIN3 IO KATUOHY U AaHUOHY
I') (NH4)2CO3 4) rEapONIN3Y HE TOABEPraeTcs
A b B r

\ Jus 3apanus C1 naiiTe noJiHblii pa3BepHYThIN OTBET.

C1(3 6anna). Mcnonp3ys MeTo 3J€KTPOHHOr0 OanaHca, COCTaBbTE YPaBHEHUE PEAKIIUU:
Kl + H,SO, — I, + H,S + K,SO,4 + H,O
Onpenenure OKUCIUTENb U BOCCTAHOBUTENb.
C2(4 6aana). Beruucnure pH pactBopa, B kKoTopoM KoHIeHTpanus nonoB OH ™ (B Moub/n)
pasHa 1107
C3 (5 6asunoB). Hanumnre ypaBHEHUS peakUyid, TPU HOMOLIU KOTOPBIX MOXKHO

OCYLLIECTBUTH CIIEAYIOIIUE IIPEBPALLICHUSA:
1 2 3
FeCl, «=——Fe ——» FeCl; ——> Fe(OH)3

HJ'ISI nepexona 1 cocraBbTE BJICKTpOHHBIﬁ 6anch, YKa)KUTC OKUCIUTCIIb U BOCCTAHOBUTCIIb.

Hrorosasi KOHTpOJIbHAsI padoTa Mo XumMuM 3a Kypc 11 knacca
1 Bapuanr.

1. DNeKTpOHHYI0 KOHMUTypamuio nsNp® B OCHOBHOM COCTOSIHMH MMEIOT aTOMbI M HOHBL.
Hudps! 3anuimTe B MOpsIKe BO3pACTAHMUSL.
1. Mg
2. Ne
K +
B
.07

3.
4.
5
6. Fe

2. YcTaHOBUTE COOTBETCTBHE MEKIY HAa3BAaHUEM BEIIECTBA M KJIACCOM HEOPraHMUYECKUX
COEIMHEHM, K KOTOPOMY OHO MPHUHAIJIEHKUT. .
HA3BAHME BEHIECTBA KJIACC COEAMHEHNUA

A) cepHas KucIoTa 1) menous

b) xnopun Hatpus 2) OCHOBHBIN OKCH]T

B) runpokcun kanus 3) ocHOBaHue

I') oxcu KabIys 4) am(poTepHBII OKCUT

5) KUCIIOTHI
6) cpenHue conu
A b B r

3. J1nst MeTaHa XapaKTepHBI:
1) peakuusi THIPUPOBAHUS



2) Terpasapudeckas (hopMa MOJIEKYITbI

3) HanM4Me 7- CBSI3M B MOJICKYJIE

4) sp3-rubpuansaius opoUTaieii aromMa yriepoja B MOJICKYJIe
5) peakuuu ¢ TaoreHoBOJ0POIaMHU

6) ropeHue Ha BO3JIyXe ‘ ‘ ‘ ‘

4. JluxpoMaT HaTpus IMpopearupoBajl ¢ THUApokcuaoM Hatpus. [lomydeHHoe BemecTBO X
oOpaboTanu CepHOW KHCIOTOH, M3 0Opa30BaBIIETOCS PACTBOpPA BBIICIIIIA BEHIECTBO Y
opamkeBoro npera. M3 mpemio)keHHOro mepedyHsi BbIOepuTe BemectBa X M Y, KOTOPBIC
COOTBETCTBYIOT IIPUBEICHHOMY OITMCAHMIO.

1) Na2Cr207

2) Na2CrO4

3) NaCrO2

4) Na3[Cr(OH)6]

5) Na2S04

3anumure B Ta0IUIly HOMEpa BEIOPAHHBIX BEIIECTB MOJI COOTBETCTBYIOIIMMH OYKBaMHU.

X Y

5.CokpalllecHHOE MOHHOE YpPaBHEHHME pPEaKLUU Ba®" + CO3% = BaCO3| cootBeTcTBYET
B3aUMOJCHCTBUIO:

1) BaClI2(p-p) u CaCO3;

2) BaCl2(p-p) u K2CO3(p-p);

3) Ba(NO3)2(p-p) u CO2;

4) BaSO4 u Na2CO3(p-p)

3anunImTe ero B MOJIEKYJIIPHOM, IIOJTHOM MOHHOM BHJIE, YKAXKUTE IIBET OCAIKA.

6. V3 mpenyioskeHHOTo TIepEYHsI OKCHJIOB BBIOCPUTE J1BA OKCHA, KOTOPBIC B3aUMOJICHCTBYIOT
C BOJOH.

1) SiO, 2) P,0Os

3) BaO 4) Al,O3 5) CuO

3anumninTe B 10JIe OTBETAa HOMEPA BHIOPAHHBIX OKCHIOB

7. YCTaHOBUTE COOTBETCTBUE MEXKAY CXEMOW PEaKIMH U M3MEHEHHEM CTEIEeHU OKHCICHHS
BOCCTAHOBHUTEJS B ITOM PEAKIMH: K KaXIOW MO3HINH, 0003HAYCHHOU OYKBOH, MoadepuTe
COOTBETCTBYIOIIYIO TTO3UIINIO, 0003HAUCHHYIO IU(PPO.

CXEMA PEAKIIMUA N3MEHEHUE
CTEIIEHA
OKUCJIEHUA
BOCCTAHOBUTEJIA
A) NH3 + MnO2 — N2 + Mn203 + H20 1)-3—-0
b) Zn + KNO3 + KOH + H20 — 2)-1—-0
— K2[Zn(OH)4] + NH3 3)0 > +2
B) CaH2 + H2S — CaS + H2 4H)0—+4
I') S+ KOH — K2S + K2S03 + H20 5)+2 > +4
6) +4 — +6

3anumuTe B TabauIly BeIOpaHHbIE ITUGPHI 110 COOTBETCTBYIOIUMH OYKBaMHU
A b B r




8. YcraHoBHTE COOTBETCTBHE MEXIY (DOPMYIIOW COJM M OTHOIICHHUEM €€ K THIPOJIH3Y: K
KaX10i mno3unuu, o00O03HaYeHHOH OyKBO#, moAOepuTe COOTBETCTBYIOIIYIO MO3HIIMIO,
0003HauYeHHYIO TU(PPOH.

OOPMVIJIA COJIN OTHOWIEHUE K TUAPOJIN3Y
A) MgBr2 1) runponuzyercs o KaTUOHY

b) (CH3COO0)2Cu 2) TUAPOIU3YETCS IO AHHOHY

B) Fe2(S04)3 3) ruaponu3yercs 1Mo KaTHOHY U
aHUOHY

I') NaF 4) ruaponau3y He MoABEPraeTcs

3anummure B Ta0IUIy BEIOpaHHBIC IIM(PHI O] COOTBETCTBYIONIMMHU OYKBaMHU.
A b B I

9. Mcnonb3ys METOJL 3JIEKTPOHHOTO 0allaHCca, COCTABLTE YPABHEHHE PEAKIMU:
K>Cr,07 + H,SO4 + SO, = Cr2(504)3 + KySO4 + ...

Vkaxure OKHCIIHNTCIb, BOCCTAHOBUTCIIb.

10. PaccumraTh MacCy METATIMYECKOTO OcCajka, OOpa30BaBLIETOCS IIPU HArPEBaHUU
9,2 r ykcycHoro ampaeruga u 15,9 r ammmagHoro pactBopa okcuga cepedpa(l), ecim
MaccoBasl JI0Jil BBIXOJA MpOAYKTa cocTaBmia 96% 10 CpaBHEHHIO C TEOPETUUYECKHU
BO3MOXKHBIM.

Kpurepun onenuBanuns

KonTpoubsnas padora Nel no pasaeny «CTtpoeHne aToMa U BeleCTBAa»
OrnecHuBaHuE:
Yacth A — KaIblii TPaBUIIBbHBIN O0TBET 1 6ann
Yacte b— b1,63,b4 — 2 6anna 6e3 ommoOku. 16am1 — 1 ommbka
B2 — 1 Oamn
Yacte C — 3 bayta
MaxkcuManbHO€E KOIUYECTBO 0ajIoB: 23
23-20 6amma (100% - 85%) — «5»
19- 16 Gamnna ( 84% - 70%) — «4»
15 -11 6amna (69% -50%) - «3»
Menee 10 6amnoB (Menee 49%) — «2»

KonTtpoabHnas padora Ne2 mo teme « XMMHYECKHE PeaKIuID)
OuneHuBaHueE:
Yacth A — KaX/Iblii TPaBUIIbHBIN OTBET 2 Oaia
Yacts B1-B3 no 4 6anna 6e3 ommOku. 3a KaKayro omuoKy youpaercs mmo 1 6amry
Yacte C1 — 3 6amra, C2- 4 6amra, C3 — 5 6amios.
MakcumanbHOE KOJIMYeCTBO OaiioB: 44
44-37 6amnos (100% - 85%) — «5»
36- 31 6ammoB ( 84% - 70%) — «4»
30 -22 o6amna (69% -50%) - «3»
Menee 22 GamnoB (Menee 49%) — «2»



HToroBasi KOHTpoJIbHAsI padoTa Mo xumum 3a Kypc 11 kiacca

3a nmpaBWIbHBINA OTBET HA KaXK0€ U3 3a1anuii 4, 6 ctaButcs - 1 6as1.

3a MONMHBIM TPAaBWIBHBIA OTBET B 3amanmsx 1-3, 7-8, craButcs - 2 Oajuia; eciu
JomymieHa oJHa ommoOka — 1 0amt; 3a HeBepHbBIH OTBET (0ojee OMHON OIMMOKH) WM €ro
orcyrcTBHe — 0 OayioB.

Kputepuu onieHnBanus 3ajaHuil ¢ pa3BEPHYTHIM OTBETOM

3a mpaBUIIBHBIN OTBET Ha KaXkaoe U3 3axanuii S u 10 craButcs -3 Gana.

3a TOJIHBIA OTBET MpPHU pEIICHWH 3amaHus 9 craBuTca -4 Oayia: TPaBUIBHO
BBICUUTAHBI CTCTICHH OKHWCJICHHS, yKa3aHbl OKHCIIHTEIb, BOCCTAHOBUTENb, OmpeneneHb
HEOCTAIONIE BEIIECTBA, U pacCTaBleHbl KOA((DUIIMEHTHI B YpPaBHEHUH PEAKIUU.

Hroro 22 Gamna

[TepeBos 0asioB B OLIEHKY

20-22 6amna (100% - 85%) — «5»

15- 19 6amnna (84% - 70%) — «4»

11 -14 6amna (69% -50%) - «3»

Menee 10 6amnoB (Menee 49%) — «2»
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